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1.0 INTRODUCTION 

Demolition Area 2 is located approximately one mile north of the Central Impact Area at 
the Massachusetts Military Reservation (MMR) (Figure 1-1). This site was primarily 
used for light demolition from the late 1970s to the late 1980s. Records indicate that 
explosive charges of composition C-4 and 2,4,6-trinitrotoluene (TNT) in quantities less 
than 10 pounds were used at the site as well as Claymore mines. Beginning in 1997, 
soil testing results and other field investigations suggested that residual fragments of C-4 
explosive found at the site were a likely source of the groundwater contaminants in the 
form of hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) and, to a lesser extent, octahydro- 
1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX). Perchlorate was tested for at the same 
time, but was not found in groundwater or soil at Demolition Area 2. The source area 
was remediated through a rapid response action soil removal in 2005. A more 
comprehensive description of investigations and remediation activities that followed is 
provided in the Final Demolition Area 2 Remedial Investigation/Feasibility Study Report 
(USACE, 2009). A description of the selected groundwater remedy at this site is 
provided in the Decision Document for Western Boundary, Demolition Area 2, and 
Northwest Corner Soil and Groundwater Operable Units (USEPA, 2010). In that 
document, RDX was identified as the contaminant of concern for the Demolition Area 2 
groundwater operable unit, and Monitored Natural Attenuation and Land Use Controls 
was the remedy selected to achieve 0.6 micrograms per liter (|jg/L) of RDX, the 10" 6 risk- 
based level. 

Over the past decade, groundwater investigations were implemented to characterize the 
nature and extent of explosives contamination within the aquifer beneath the site. 
Concentrations of RDX in groundwater exceeding the risk-based concentration 
associated with an excess lifetime cancer risk of one-in-one-million (i.e., 0.6 |jg/L) are 
known to extend from the former Demolition Area 2 source area to roughly 3,600 feet 
downgradient in a north/northeasterly direction, coincident with groundwater flow (Figure 
1-1). Annual and semi-annual groundwater monitoring results providing information on 
the migration of the RDX at Demolition Area 2 have been documented in a series of 
interim reports. The most recent report covers sampling conducted in 2010 (USACE, 
2011). Results for samples collected during the current reporting period (2011) are 
presented herein. 

Results from future groundwater monitoring events will continue to be reported in 
subsequent Annual Environmental Monitoring Reports as outlined in the Demolition Area 
2 Final Environmental Monitoring Work Plan approved by the EPA in March 2012 
(USACE, 2012). The Demolition Area 2 Final Environmental Monitoring Work Plan 
delineates the installation of additional downgradient monitoring wells, and demonstrates 
compliance with established cleanup levels and includes revisions to sampling locations 
and frequencies, appropriate statistical modeling or other data interpretation techniques 
to ensure that groundwater quality is sustained in the future. 
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2.0 SAMPLING PROGRAM 

Groundwater sampling during calendar year 2011 was conducted in accordance with a 
monitoring plan originally described in a 2005 draft project note (AMEC, 2005) to which 
subsequent modifications have resulted in the currently approved 19-well network 
(Figure 2-1). This monitoring well network was developed to: 1) monitor the source area 
to assess explosives concentration trends following completion of soil remediation, 2) 
monitor migration of the downgradient extent of the RDX plume; 3) monitor trends in 
concentration of RDX within the plume; and 4) confirm the lateral extent of the RDX 
plume. Additional details are presented in the Final Demolition Area 2 Remedial 
Investigation/Feasibility Study Report (USACE 2009). Construction details and sampling 
frequencies for these wells are provided in Table 2-1 . 

In 2011, groundwater samples were collected during March and September, and 
analyzed for 19 explosives compounds using EPA Method 8330. 

Future Annual Environmental Monitoring Reports will include the revised and approved 
monitoring well sampling locations and analytical frequencies outlined in the Demolition 
Area 2 Final Environmental Work Plan (USACE, 2012). 
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3.0 MONITORING RESULTS 

A summary of analytical results for both the March 201 1 and September 201 1 sampling 
events is provided in Table 3-1. The data were compared to past monitoring results and 
to model-predicted concentrations at selected wells. Notable observations and trends 
are discussed in the following sections. 

3.1 Detected Analytes 

Two explosives compounds, HMX and RDX, were detected in the groundwater samples 
collected in 2011. HMX was reported in two (MW-160S and MW-161S) and RDX was 
reported in six (MW-160S, MW-161S, MW-259M1, MW-262M1, MW-380M2, and MW- 
435M2) of the 19 monitoring wells sampled. The current RDX distribution in 
groundwater, based on results from latest sampling round (September 2011 results), is 
shown in Figure 3-1. Plume boundaries were interpolated based on consideration of: 1) 
historical RDX concentrations in upgradient wells, 2) current non-detects in 
downgradient wells, and 3) plume migration which considers attenuation and dispersive 
characteristics suggested by model simulations. 

The only HMX concentrations reported during the 2011 reporting period were observed 
in the March samples collected from MW-160S [0.50 |jg/L/0.49 |jg/L (duplicate)] and 
MW-161S [0.37 |jg/L/0.38 |jg/L (duplicate)] and in the September sample collected from 
MW-161S [0.32 |jg/L/0.31 |jg/L (duplicate)] (Table 3-1). These concentrations are far 
below the MCP GW-1 standard of 200 |jg/L and the EPA Tapwater screening criteria of 
780 |jg/L. 

The maximum RDX concentration during the 2011 sampling year was observed in the 
March sample collected from MW-161S [4.5 |jg/L/4.7 |jg/L (duplicate)]. However, the 
concentration of RDX observed in well MW-161S decreased to 1.1 |jg/L in the 
September sampling round (Table 3-1). Concentrations of RDX have historically 
approached the 2 |jg/L EPA Health Advisory (HA) for drinking water numerous times in 
this well and exceeded the HA in 2010 (2.6 |jg/L ) and 2011 (4.5 MQ/L). The 2011 RDX 
concentrations observed in MW-161S also exceeded both the risk-based 0.6 |jg/L 
remedial action goal and the 1.0 |jg/L Massachusetts Contingency Plan GW-1 Standard 
(see Figure 3-1). The March 2011 concentration represents a historical high value for 
monitoring well MW-161S. 

The RDX concentrations in samples collected from nearby well MW-160S decreased 
from 1.7 |jg/L in March 2011 to non-detect (ND) in September 2011 (Table 3-1). The 
MW-160S March 2011 value exceeded both the risk-based 0.6 |jg/L remedial action goal 
and the 1.0 |jg/L Massachusetts Contingency Plan GW-1 Standard, but was within the 
historical range of concentrations observed in this well dating back to 2001 (Figure 3-1). 

The RDX concentrations in samples collected from the downgradient well MW-435M2 
were 0.49 |jg/L in March 2011 and 0.68 |jg/L in September 2011 (Table 3-1). The MW- 
435M2 September 2011 value exceeded both the risk-based 0.6 |jg/L remedial action 
goal but was below the 1.0 |jg/L Massachusetts Contingency Plan GW-1 Standard 
(Figure 3-1). 
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3.2 RDX Concentration Trends 

Well MW-16S, which is located in the southernmost and upgradient portion of the plume, 
revealed no detectable concentration of RDX in the March and September 2011 
sampling rounds. These results are consistent with other low values observed in recent 
years at this well. A steady decline in concentrations beginning in October 2003 
suggests that past source removal efforts at Demolition Area 2 have effectively reduced 
the continuing source of RDX contamination (Figure 3-1). 

RDX concentrations in well MW-160S, which is located immediately downgradient of the 
former source area, have historically exhibited periodic fluctuations ranging from non- 
detect to 2.2 |jg/L, possibly due to pulsed (possibly seasonal) migration of RDX from the 
source area. Values reported in this well during the 2011 reporting period declined from 
1 .7 |jg/L in March 201 1 to ND in September 201 1 (Figure 3-1 ). 

RDX in well MW-161S, which is along a parallel flow path to MW-160S, have shown 
similar fluctuating concentrations. Values reported in this well during the 2011 reporting 
period are consistent with this pattern and showed an increasing trend from a recent 
value in 2010 (2.6 MQ/L) to a historical maximum of 4.5 |jg/L measured in March 2011 
before decreasing to 1.1 |jg/L in September 2011 (Figure 3-1). 

Approximately 1,300 feet downgradient of the former source area, concentrations have 
continued to gradually decline in well MW-259M1 from the maximum measured 
concentration of 3.2 |jg/L reported in January 2005 to continued low values (0.30 |jg/L 
March 201 1 and 0.22 |jg/L September 201 1 ) measured in 201 1 (Table 3-1 ). 

A similar pattern has also been observed further downgradient in well MW-404M2 
(Figure 3-1). The maximum value observed in MW-404M2 (6.7 MQ/L) was detected in 
August 2006, however, RDX in MW-404M2 dropped to trace concentrations in 2007 and 
no detectable concentrations have been reported in this well since December 2008. 

RDX concentrations in well MW-380M2, located west of well cluster MW-404, have 
ranged from non-detect to 0.99 |jg/L since 2005. Values reported during the 2011 
reporting period (0.50 |jg/L and 0.24 |jg/L) remained within this range. Further 
downgradient, monitoring wells MW-311M1 and MW-311M2 have exhibited low 
concentrations of RDX (i.e., < 0.45 |jg/L) dating back to March 2004. No detectable 
concentrations were found in the 201 1 samples. 

Monitoring well MW-435M2, located at the leading edge of the Demolition Area 2 plume, 
has historically had low concentrations of RDX. The maximum value detected in this 
well to date (0.79 |jg/L) was observed in 2006. In 201 1 , RDX was detected at 0.49 |jg/L 
in the March sample and 0.68 |jg/L in the September sample. 

Monitoring wells MW-260M1, MW-261M1/M2, MW-312M1, MW-380M1, MW-404M1/M2, 
MW-406M1/M2, and MW-435M1 revealed no detectable concentrations of RDX in 2011 
and, therefore, served to bound the plume both laterally and vertically during the current 
reporting period. 
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3.3 Model Predictions 

An RDX plume shell was developed for Demolition Area 2 in April 2007 to support 
groundwater fate and transport modeling used to evaluate remedial alternatives in the 
Final RI/FS (USACE, 2009). That model was used as a basis for forward migrating RDX 
concentrations 4.0 and 4.5 years to approximate the distribution of RDX in March and 
September 2011, respectively. The model-predicted RDX concentrations for selected 
wells principally located along the plume centerline are shown in Table 3-2 along with 
actual well concentrations measured in 2011. RDX concentrations are reasonably well 
predicted at most of the monitoring points, principally wells downgradient of the source 
area (MW-259M1, MW-380M2, MW-404M2, and MW-435M2). The model does under 
predict recent measured concentrations in the upgradient portion of the plume nearest 
the source area (e.g., wells MW-160S and MW-161S) where concentrations of RDX 
likely entrained within the vadose zone continue to leach to the water table. The 
transport model when developed for the RI/FS assumed continued leaching of RDX for 
two additional years at a declining source term through 2009. Though the concentration 
magnitudes are inexact, the flow and transport model is able to predict concentration 
trends and, as such, continues to be useful for predicting future plume migration and 
dissipation. 

Figure 3-2 depicts the model-simulated and the observed RDX plumes drawn to the 0.6 
|jg/L risk-based threshold and 2 |jg/L HA contours for September 2011. Contouring of 
the observed plume was completed using actual well measurements, but also includes 
consideration of the general plume shape predicted by the model and forward migration 
of historical RDX data. The predictive transport model developed during the Feasibility 
Study indicated that, as a result of dilution, advection, dispersion, and sorption 
processes, the maximum concentration within the plume would be below 0.6 |jg/L by 
2013, and would be approximately 1,000 feet upgradient from (south of) the base 
boundary at that time. The highest concentration of RDX to migrate past the base 
boundary was expected to be 0.4 |jg/L (USACE, 2009). The measured RDX 
concentrations during 2011 monitoring period generally compare well with the model 
predictions and no updates are recommended at this time. The installation of new 
monitoring wells in the vicinity of MW-435 will provide additional data for future 
downgradient plume assessments. Continued annual comparisons of the monitoring 
data and model results will determine if, and when, future updates to the model or the 
plume shell are necessary. 
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4.0 RECOMMENDATIONS 

The Final Demolition Area 2 Environmental Work Plan describes the approved 
monitoring well network and sampling frequencies (USACE, 2012). The final work plan 
includes two locations where monitoring wells have not yet been installed. Once installed 
these wells will be sampled semi-annually. Future Demolition Area 2 Annual 
Environmental Monitoring Reports will follow the sampling program outlined in the Final 
Demolition Area 2 Environmental Work Plan. 
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